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Experiment on hydraulic low frequency vibration

reaming process of drill rod inner hole

XU Linhong , LIU Zhifan, GAO Shang, RAO Jianhua

(School of Mechanical Engineering and Electronic Information, China University of Geosciences( Wuhan) , Wuhan 430074, China)

Abstract: To completely remove oxide layer and crack layer on the inner surface of the hollow steel drill rod, deep hole reaming was processed

on the inner hole of the drill rod. In view of the problems of chip discharge difficulty, high cutting temperature and poor processing quality of the

inner hole surface during deep hole reaming, hydraulic low-frequency vibration assisted gun drill was adopted to improve the hole surface quality

here. Experiments results showed that compared with the ordinary reaming, the hydraulic low-frequency vibration reaming can reduce the chip size

and the jagged edge phenomenon on the chip surface, improve the inner hole machining surface, reduce the tool marks and scratches and the

processing temperature under the condition of the speed of 500 r/min and the feed rate of 0. I mm/r. Furthermore, Furthermore, the minimal clip

size with least scratches and lowest processing temperature could be achieved when the frequency reaches 36. 7 Hz with vibration amplitude at

0.58 mm. With the increase of the feed rate within the range of 0. 80 ~0. 12 mm/r, the length of chip becomes larger, and the tool marks and

scratches on the surface of the inner hole increase. The speed has little effect on the chip length and the surface quality of the inner hole.

Keywords: drill rod; low frequency vibration; reaming; hydraulic vibrator; processing quality
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Fig.1 Hydraulic vibrator internal structure
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Fig.3 Measurement system of vibrator

frequency and amplitude
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Tab.1 Chemical composition of the drill rod
%
C Mn Si p S Cr Ni
0.220 0.700 0.280 0.018 0.010 1.220 2.650
W Mo \ As Ti Al Cu
0.010 0.230 0.010 0.025 0.010 0.020 0.120
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Fig.4 Hollow steel drill rod and its inner hole

surface after hot rolling process
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Tab.2 Experimental scheme of the influence of vibration

parameters on the machining process

EhFeds ki

iRes (/min)  (mm/r) W/ Mz iR/ mm
1 500 0.10 0 0
2 500 0.10 20.4 1.11
3 500 0.10 28.2 0.89
4 500 0.10 36.7 0.58

x3 HHEEMNMIIRHMEEH R
Tab.3  Experimental scheme of the influence of feed

rate on the machining process

EhFeds iy

A% (r/min) (mm/r) Bw/Ma g/ mm
500 0.08 36.7 0.58
2 500 0.10 36.7 0.58
3 500 0.12 36.7 0.58

R4 BEEIIMIIRHMEE SR
Tab.4 Experimental scheme of the influence of

speed on the machining process

B LISV s

€N (/min)  (mmr) WiA/Hz i/ mm
320 0.10 36.7 0.58
2 400 0.10 36.7 0.58
500 0.10 36.7 0.58
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Fig.6  Overall diagram of chips under different

vibration parameters
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Tab.5 Chip shapes of vibrating reaming under different vibration parameters

ke 1 HrE 2 B3

\HE
o

\S]

R6 ARERBSHTHIREKE

Tab.6 Chip lengths under different vibration parameters

A . mm
R AL
H = . A
L 1 2 3 4 5 6 7 8 9 10 P

1 9.716  9.449 8.977 9.126 9.279 8.932 8.536 8.902 8.890  8.377 9.018
2 3.465 3.268 3.178 3.470 3.157 3.177 3.412 3.390 3.315 3.341 3.317
3 2.421  2.658 2.492 2.331 2.441 2.598 2.565 2.300 2.607 2.443 2.486
4 1.769 1.806 1.768 1.915 1.770 1.931 1.792 1.902 1.779 1.807 1.824

xR FEHBHETHVEES
Tab.7  Chipshapes under different feed rates

4 G Bk 2 HukE 3
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Tab. 8  Chip lengths under different feed rates
By :mm
LEERY i
M5 34
e 1 2 3 4 5 6 7 8 9 10 T
1 1.433  1.367 1.562 1.409 1.364 1.422 1.481 1.227 1.403 1.303 1.397
2 1.769 1.806 1.768 1.915 1.770 1.931 1.792 1.902 1.779 1.807 1.824
3 2.480 1.797 1.853 1.704 2.313 2.008 1.975 1.913 2.340 2.651 2.103
£9 FREETOIELS
Tab.9  Chip shapes under different speeds
Hure 2 B3 ke 4

e

e B
P 4

10 REHETHIBKE
Tab. 10 Chip lengths under different speeds

${j;mm
IERY €4
=) \/i)
A= 1 2 3 4 5 6 7 8 9 10 P
1 1,710  1.730 1.916 1.638 1.863 1.828 1.615 1.939 1.829 1.702 1.817
2 2.198 1.714 1.930 2.114 1.965 2.169 1.655 1.858 2.088 1.819 1.951
3 1.769 1.806 1.768 1.915 1.770 1.931 1.792 1.902 1.779 1.807 1.824
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